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other risk factors cannot be excluded. The bulk of the epidemiologic data
appear to be consistent, therefore, with the data from laboratory animals
(UN82). Although the data do not support the view that radiation causes a
nonspecific acceleration of the aging process, the life-shortening effects of
a given dose in different species are similar when analyzed in terms of the
upward displacement of the age-specific death rate for the species (Sa66,
Sa70).

In the earlier literature, the mean survival time of animals exposed to
low-level, whole-body radiation was reported, in a few instances, to exceed
that of the controls. This phenomenon has since been interpreted by some
observers as evidence for the existence of a beneficial, or hormetic, effect of
small doses of radiation (Lu82, Hi83). In each such experiment, however,
the survival of the nonirradiated controls was compromised by mortality
from intercurrent infection. Even if such an effect of low-level irradiation
were reproducible, which is uncertain, its biological significance and its
relevance to human populations living under contemporary conditions of
nutrition and sanitation are questionable (Sa62, UN82).

Relatively low doses of ionizing radiation can produce certain other
types of effects which might be interpreted as beneficial (Sa87). For
example, experimental studies have demonstrated prolongation of the life
span in arthropods and single-celled organisms under certain conditions.
Again however, the various types of molecular and cellular changes in
biological systems (e.g., alterations in cell proliferation kinetics, changes
in cell life cycle, induction of sterility, and other adaptive mechanisms)
through which radiation may produce the observed effects are of doubtful
relevance to the risks of radiation-induced mutagenic and carcinogenic
effects in human populations.

FERTILITY AND STERILITY

General Considerations

Depending on their degree of maturation and differentiation, the'
germinal cells of the mammalian testis and ovary are highly radiosensitive
(Fa72, Ha87).

The seminiferous epithelium of the testis maintains a steady state of
spermatogenesis throughout reproductive life, which involves the active
proliferation and differentiation of spermatogonial stem cells. Through this
process, the stem cells sequentially give rise to type A and type B sper-
matogonia spermatocytes, spermatids, and, ultimately, the functional end
cells, spermatozoa. In contrast, the female is born with a full complement
of maturing oocytes that no longer undergo cell division. On the contrary,